Vol. XXIX—No. 324] 


PAGE 
Interstitial Pregnancy. (Illustrated.) 


Transplantation of the Trachea. (Illustrated.) 


Experiments in the Artificial Production of Amyloid. 

The Use of Free Grafts of Whole-Thickness Skin for the Relief 

of Contractures [Jonn Staice Davis, M. D., F. A.C. 8. ];— 

A Rack for Facilitating the Handling of Small Deep Skin 
Grafts [Jonn Sraice Davis, M.D., F. A. C.S.];—The Inter- 


Ectopic pregnancy in the interstitial portion of the Fallo- 
pian tube is of especial interest on account of its infrequency 
and from the standpoint of diagnosis. 

Several authors have given Pierre Dionis credit for being 
the first to describe a case of interstitial pregnancy, published 
in 1718 in his Traité Général des Accouchements. We find, 
however, that Dionis cites cases of tubal pregnancy he had seen 
with a drawing of one specimen, in which the foetus lay in the 
ampulla of the right tube, and discusses Mauriceau’s famous 
case, in which he says the fetus was formed in the extremity 
of the tube which terminates in the uterus. (“ Tous ceux qui 
ont examiné ce fait, sont convenus que cet enfant avait été 
formé dans lextrémité de la rompe qui aboutit a la matrice, 
et ont été conformés dans l’opinion des oeufs.”) According to 
Dionis, Mauriceau claimed that this foetus had been formed 
in the uterus and said that he would never accept any case of 
tubal pregnancy because they contradicted his theory and doc- 
trine of generation. 

Mauriceau’s case, which he saw at autopsy with Benoit 
Vassal and others, was that of a woman of 32 years, who had 
given birth to 11 full-term babies, and during the third month 


BALTIMORE, FEBRUARY, 1918 


BULLETIN 


THE JOHNS HOPKINS HOSPITAL 


Entered as Second-Class Matter at the Baltimore, Maryland, Postoffice 


[Price, 50 Cents 


CONTENTS 


PAGE 

relation of the Surviving Heart and Pancreas of the Dog 
in Sugar Metabolism—Second Paper [ApMonT H. CLARK] ; 
—A New Method for Making Wassermann Antigens from 
Normal Heart Tissue [CLARENCE A. NEYMANN and LESLIE 
T. GaGeR] ;—A New Pathogenic Sporotrichum. Found ina 
Case of Acute Arthritis of the Knee, Following Injury 
[S. B. Wonsacn, M. D., W. R. Sisson, M. D., and F. C. 
METER, Ph. D.]. 


Titles of Papers Appearing During the Year, Elsewhere than 
in the BuLLEeTIN, by Present and Former Members of the 
Hospital and Medical School Statf < 


INTERSTITIAL PREGNANCY 
By H. M. N. Wynne, 
Assis/ant Resident Gynecologist 


(From the Gynecological Department of The Johns Hopkins Hospital) 


of her twelfth pregnancy died after having had violent abdomi- 
nal pain, fainting attacks and convulsions for three days. ‘This 
case was the basis of a long and heated discussion carried on 
between Mauriceau and Graaf, Dionis and other less celebrated 
men, who believed it, with Vassal, to be a tubal pregnancy. As 
we have seen, Dionis held that it was of the interstitial variety. 
The drawing published by Mauriceau illustrates very well a 
pregnancy in a rudimentary horn, although the author de- 
scribed it as a hernia of the uterine cornu. Mauriceau takes 
pains to explain that his drawing was the only correct one, as 
Vassal’s was constructed from memory over a month after the 
autopsy and had been changed by others, who had copied it, 
to agree with their ideas. 

Schmidt (1801) is generally credited with having reported 
the first authentic case. A treatise on this subject, with a dis- 


cussion of four cases, was published in 1825 by Mayer. Brechet 
reported cases in 1826—Hedrick’s, Bellemain’s, Schmitt’s and 
Dance’s (Simon). 

The first case reported by an American was by R. H. Fitz, 
of Boston, in 1875. The specimen, having been obtained at 
autopsy, was presented to him by A. T. Davison, who also 
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furnished the clinical history. Fitz published drawings and 
a careful description of the specimen after reviewing the litera- 
ture, from which he accepted 18 cases. In 1885 Simon analysed 
the 40 cases reported to that time, nine of which he considered 
undoubtedly true interstitial, nine as doubtful and the remain- 
ing 24 as ectopic pregnancies of other types. Werth, in 1904, 
considered 40 cases above criticism, but Weinbrenner in the 
same year believed that five of these were not to be allowed. 

Since these reviews, additional cases have been collected from 
the literature or reported by the following: Finsterer, 17 cases 
in 1908; Lequeux, 12 cases in 1911; Schenk, 19 cases in 1912, 
and Farrar, 10 cases in 1914. Of these reports, there are several 
overlapping, as Schenk gives seven previously mentioned by 
Lequeux and Farrar, one of which was reported by Schenk. We 
have not attempted to review the individual cases cited by 
these several authors. If all were to be allowed, the total to 1914 
is 85 cases. The subject hs been discussed very thoroughly, 
and references to a fairly large literature have been given by 


the authors mentioned above. 


OCCURRENCE 

The percentage of interstitial pregnancies in all types of 
ectopic gestation is usually stated as 3 per cent. This is based 
on the work of von Rosenthal, who collected from the litera- 
ture 1324 cases of all types before 1896 and 40 cases of inter- 
stitial pregnancy reported during the same time. According 
to the more recent works of Werth and Weinbrenner, there were 
considerably less than 40 cases of true interstitial pregnancy 
at that time. 

We believe that a more accurate method of determining the 
percentage is to total several series from the larger clinics, in 
which careful differential diagnoses have been made. These 


figures are as follows: 


Cases 
Baculescu reported one interstitial in a series of............ 58 
Finsterer reported one interstitial in a series of............ 133 
Kastaneff (Wasten's clinic) reported eight interstitial in a 
Krivsky reported two interstitial in a series of.............. 223 
Lahostky reported two interstitial in a series of............. 150 
Mandl and Schmidt reported no interstitial in a series of.... 7 
Martin reported one interstitial in a series of................ 77 
Tait reported one interstitial in a series of.................. 100 
Werth reported no interstitial in a series of................. 120 


In this clinic there have been 304 cases of ectopic pregnancy 
operated on, only two of which can be classed as interstitial. 
In a total of 1547 cases of ectopic pregnancy, there are 18 cases 


of interstitial pregnancy (1.16 per cent). 


CLASSIFICATION 

The classification and differentiation of interstitial preg- 
nancy have been thoroughly discussed by Weinbrenner, Kohl- 
mann and Lequeux. The implantation of the ovum must be 
in the interstitial portion of a tube, including diverticula from 
the tube, extending into uterine muscle. But in view of the 
fact that the development of the embryo may change anatomi- 
cal relations to some extent, various classifications have been 


proposed ; that of Klebs will cover most of the conditions found 
at operation and is as follows: 

(1) Graviditas utero-interstitialis, 

(2) Graviditas tubo-interstitialis, 

(3) Graviditas interstitialis propria. 


DIAGNOSIS 

The distinguishing details of the differential diagnosis be- 
tween this type and pregnancy occurring in other portions of 
the tube or in a rudimentary horn may be found tabulated in 
Farrar’s paper. 

Virchow noted that the round ligament is always outside 
of the gestation sac. The insertion of the round ligament is 
usually lateral and inferior or anterior and inferior to the 
gestation sac. Glaesmer says that in his case the round liga- 
ment was medial to the sac and discusses this phase of the 
diagnosis at length. Lequeux says that the variations in the 
insertion of the round ligament are due to the variety of im- 
plantation and to the evolution of the ovum. The relation of 
the proximal end of the tube to the gestation sac is subject 
to variation also. The tube is usually inferior, but can be more 
or less lateral according to the development of the ovum. Von 
Rosenthal believed that the tube was always inserted into the 
inferior border of the gestation sac. 

According to several more recent papers Ruge’s sign is not 
always present. This sign, as stated by Simon, is that the 
distance between the insertions of the tube and round ligament 
is increased and the adnexa of the affected side are higher than 
on the other side, owing to the increase in size of the pregnant 
horn and some rotation of the uterus following this asym- 
metrical development. A positive diagnosis of interstitial 
pregnancy before operation is, we believe, very unlikely. Kelly 
described a type of apical pregnancy which may be mistaken 
for the interstitial variety, in which there is often severe pain; 
and on examination the softening and enlargement of the 
uterus is confined to one apex, even as late as the fifth month, 
hut these terminate normally. He also states that they may 
be interstitial pregnancies with the ovum lodged very near the 
uterine cavity and become intrauterine secondarily, although 
he does not interpret them as such. 

There are also early isthmial pregnancies developing very 
close to the uterine cornu, difficult to diagnose at operation. 
In this clinic the diagnosis at operation in seven cases has been 
cornual pregnancy, but on careful histological study only two 
have proven to be interstitial in origin. 

Pregnancy in one horn of a bicornuate uterus may in certain 
cases present a serious difficulty in making the differential 
diagnosis, as also can a small myoma in one cornu or a uni- 
lateral cornual abscess, especially when associated with the 


retained membranes of an early abortion. 

Sturmdorf made a diagnosis of ectopie pregnancy on the 
right side, but at operation the right-sided mass proved to be 
a tubo-ovarian abscess, and in the left cornu, which was thought 
to be normal, there was an early interstitial pregnancy. 

Robin’s case was diagnosed ectopic pregnancy or acute appen- 
dicitis, and an exploratory McBurney incision made to deter- 
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mine the exact condition. In the case reported by Schenk, 
the pre-operative diagnosis was correct and the pre-operative 
diagnosis in Schumann’s case made by Hirst proved to be 
right. 

Lewers considers persistent amenorrhcea a very important 
sign in the differential diagnosis. Our investigation of 36 
cases showed that amenorrhcea was persistent in 12, the periods 
were quite regular in two and irregular bleeding occurred in 
22 cases, although it was very slight in five of these. 

Siefart claims that no interstitial pregnancies are seen after 
the sixth month; but Ferguson reports a case which he con- 
sidered primarily interstitial and secondarily abdominal, 
operated on by him at term, but his report is too incomplete 
to establish the diagnosis above criticism. Cases have been 
reported in which an 8-month fuetus was found by Kupferberg 
and a T-month foetus by Glaesmer. Pegaitaz performed a 
supravaginal hysterectomy for myomata on a patient who had 
shortly before given birth spontaneously to a 64-month foetus. 
On examining the uterus, he found the placenta in the inter- 
stitial portion of the tube. 

Beckmann and Siefart believe that perforations always occur 
on the posterior convex surface of the gestation sac. In 20 
cases in which we have found the site of rupture mentioned, 
it is described as on the posterior surface in eight, on the pos- 
terior superior surface in five, on the posterior latera! surface 
in one, on the superior surface in three, on the superior anterior 
surface in two, and on the anterior surface in one. This last- 
mentioned case was exhibited in 1903 by Seitz. 

Rupture generally occurs during the first half of pregnancy. 
There is at present a considerable number of patients in the 
literature who were operated on before rupture had occurred. 
The statistics are as follows: 


Ruptured Operated 
Cases on Un- 
Month Simon Werth Finisterer since 908 Ruptured ruptured 
1 2 2 2 
eee ‘ 3 2 4 9 4 
Rixcienaes 2 4 3 5 14 4 
6 1 2 9 1 
ee 5 4 1 3 13 2 
ae ie 2 1 3 2 
2 4 6 + 
4 4 
ee 3 1 1 5 
1 1 


These statistics show that the most usual time for rupture 
is during the second and third months. The statistics of Baart 
de la Faille, Henning and Parry (quoted from Eckert) show 
that rupture occurs most frequently between the third and fifth 


months. The tables given above, however, include cases that 


have been more strictly criticised than those of the authors 
mentioned, as well as the recent cases. 

There have been two other cases reported as unruptured, but 
the age of the foetus was not stated. The total number of cases 
up to 1917 is about 91, and 21 of these were unruptured 
(about 23 per cent). 
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The ages of the patients in 38 cases are as follows: 


Years No. of patients Years No. of patients 


The decade between 25 and 35 years shows the greatest 
number of cases. 

In a series of 42 cases the numbers of pregnancies prior to 
the interstitial pregnancy are as follows: 


No. of pregnancies No. of cases Miscarriages 
5 
13 1 (induced). 
eee 11 2 pts. had 1 each, and 1 pt. 2 (induced). 
eee 5 1 patient had 1. 
ee 4 1 patient had 2. 
2 
1 7 miscarriages. 
1 2 miscarriages. 


The time elapsing after the last pregnancy before the inter- 


stitial pregnancy in 19 cases was as follows: 


Time No, of cases Time No. of cases 
4 


CAUSE 


Conditions that bring about the abnormal embedding of the 
ovum in other portions of the tube are doubtless responsible 
for the occurrence in this portion as well. Dionis (1718) 
argued that the interstitial part of the tube should be the 
seat of tubal pregnancy more often than any other part of 
the tube ; owing to its smaller calibre, however, there are fewer 
folds of the mucosa in this section and the lumen is less en- 
croached upon by inflammatory changes than at any other part 
of the tube. Frankl considers the presence of diverticula of 
the utmost importance as a cause of interstitial pregnancy. 

We shall not repeat the numerous theories advanced to 
explain the cause of tubal pregnancy, as they have been dis- 
cussed in many of the papers on this subject. 

Scott believes previous curettage responsible for some cases, 
but this theory is difficult to uphold, as, in curettage of the 
uterine cavity, the apices are practically never injured; this 
can be demonstrated by opening a uterus removed immediately 
after a careful curettage. 

Nache attempted to sterilize a woman by making a wedge 
excision of the tubes from the uterus, but four months later 
was obliged to perform a laparotomy for an interstitial preg- 


nancy. 
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The right tube and ovary were absent and the right uterine 
cornu was the seat of an interstitial pregnancy in a case 


operated on by Andrews. 


TREATMENT 

The first operation for insterstitial pregnancy was performed 
on October 15, 1893, by Traub, who did a supravaginal hyster- 
ectomy, and on October 23, 1893, Lawson Tait operated on a 
case by incising the sac, evacuating the contents and draining. 
Since that time the treatment of choice has been operative, 
as soon as a diagnosis has been made which indicated opera- 
tive interference, and in the great majority of cases this has 
been done after rupture of the sac. Immediate operation is 
most important in this type of ectopic pregnancy on account 
of the enormous hemorrhage that almost always follows rup- 
ture and the small chance that the bleeding will cease before 
the patient is moribund. 

A great variety of operations have been done for this con- 
dition. In 66 cases the following operations have been per- 


formed: 
VAGINAL 


Times 

ABDOMINAL 

Times 
Panhysterectomy with double salpingo-oédphorectomy.. 1 
Supravaginal hysterectomy 17 
Supravaginal hysterectomy with drainage............ 1 
Resection of uterine cornu with salpingectomy........ 1 


Resection of uterine cornu with salpingo-odphorectomy. 1 
Resection of uterine cornu and digital cleaning of 


Resection of uterine cornu and curettage of uterine 

Excision of uterine cornu with salpingo-oéphorectomy. 2 
Excision of gestation sac with salpingectomy......... 1 
Excision of gestation sac with salpingo-odphorectomy. 4 


Wedge excision of cornu with salpingo-odphorectomy. 2 
Incision of gestation sac, evacuation of contents and 


Cleaning out sae and suture of wound................ 2 
Cleaning out sac and suture of wound, with drainage 


Dilatation and curettage followed by laparotomy, with 
incision into sac, evacuation of contents, uterine 
cavity opened, suture of wound, myomectomy....... 1 

Dilatation of cervix and removal of intrauterine ovum 
with forceps, followed by laparotomy with a wedge 
excision of the cornu, uterine cavity not opened.... 1 

The abdominal route has been used in all but two cases and 
undoubtedly is the best. The type of operation must be selected 
to fit the emergency, as in the more advanced cases hyster- 
ectomy is usually preferred and in the earlier cases excision 
of the cornu with suture usually can be done more quickly. 
Speed is almost always to be considered, as the majority of 


these patients are in bad condition. 
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Schurmann’s patient was treated expectantly for three 
weeks, when, on account of continued pain, the uterus was 
explored digitally, the gestation sac broken into, a 4-month 
fetus with the placenta was removed and the uterine cavity 
curetted. 

Farrar, following Kelly’s suggestion, after having opened 
the abdomen and finding no rupture, curetted the gestation 
sac from below, guarding against puncture with one hand in 
the abdomen. 

The interval between the onset of acute symptoms and opera- 


tion has been as follows: 


Muret’s case had ruptured some time before and closed off by intes- 
tinal and omental adhesions; the fetus was four and one- 
half months old. 

Cullingworth’s case ruptured at the third month; the operation 
was done five months after conception; the fetus had been 
dead some time before the operation. 

Treub’s case ruptured at the third month, secondary abdominal 
pregnancy developed, fetus measuring 41 cm. when removed. 

Farrar’s case unruptured; severe vaginal hemorrhage a few hours 
before operation. 

J. H. H. Gyn. No. 15342, unruptured; hemorrhage through tube 
into abdomen; onset 16 days before operation. 


PROGNOSIS 

All authors agree that the prognosis in this type of ectopic 
pregnancy is extremely grave. Werth in a series of 31 
operated cases found four deaths; Finsterer, two deaths in 
17 cases ; Schenk, four deaths in 19 cases (no operation in two 
cases). Lequeux reports two deaths in five cases (no opera- 
tion in one case) and Farrar 10 cases with one death, while 
in the five undoubted cases since the latter’s paper there were 
no deaths. (Two of Schenk’s cases included in Lequeux’s 
report (one death) and one of Farrar’s cases reported by 
Schenk. ) 
11.9 per cent mortality with operation. 

Prior to 1893, all the cases in the literature had been found 


In 82 operative cases there were 10 deaths or a 


at autopsy. Of the nine undoubted cases analysed by Simon 
in 1885, the time from the onset of symptoms due to rupture 
until death was less than 12 hours in two cases, less than 24 


hour in four cases, 27 hours in one case and 15 days in one 

Case. 

Wagner's patient (Case III) died 17 hours after an acute onset, 
while being prepared for operation. A 6-week fetus was 
found at autopsy. 

Kupferberg’s patient died 48 hours after an acute onset, while 
being prepared for operation. At autopsy an 8-month fetus 
was found. 


- 
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Eckert’s patient died 15% hours after an acute onset. A 5-month 
fetus was found at autopsy. 

Bar and Bufnoir’s patient died five days after an acute onset. At 
autopsy a fetus weighing 1025 grams was found. It had evi- 
dently been alive until the time of rupture. 


The cause of death (post-operative) in nine cases was stated 


as follows: 

jonnaire and Brac’s patient was about six weeks pregnant. The 
cervix was dilated, the uterine cavity curetted and an intra- 
uterine injection of iodine given, followed by death 45 minutes 
jater. At autopsy no cause for death found. 

Funke’s (Ktihlmann) patient ruptured at the third month: the 
first acute symptoms had appeared 35 hours before operation. 
She was in shock when operated upon, and died one and one- 
quarter hours later. Supravaginal hysterectomy was per 
formed. 

Glaesmer’s patient had ruptured probably six and one-half hours 
before operation. She was in shock when operated upon, and 
died three hours later. A 7-month dead fetus was removed at 
operation by panhysterectomy with bilateral salpingo-oépho- 
rectomy. 

Koblanck’s (Opitz) patient was in shock when operated upon, and 
died a few hours later. A 1 to 2-month pregnancy was re- 
moved by a wedge excision of the cornu with suture. 

Kynock’s patient was in poor condition when operated upon, 
although the sac had not ruptured. A 4-month pregnancy was 
removed by supravaginal hysterectomy. The patient died 
three days later from hemorrhage from the cervical stump. 

Olhausen’s (Opitz) patient was in shock when operated upon, and 
died a few hours later. A 1 to 2-month pregnancy was re- 
moved by a wedge excision of the cornu with suture. 

Raschkes’ patient had ruptured when three and one-half months 
pregnant. A resection of the uterine cornu was done, and the 
patient died eight days later with symptoms of a general 
peritonitis. 

Siefart’s patient had ruptured seven hours before operation. A 
2-month pregnancy was removed by resection of the uterine 
cornu, and death occurred 12 hours later from shock. 

Weinbrenner’s patient (Case II) underwent a resection of the 
uterine cornu for a 4-month infected pregnancy; the foetus was 
macerated. Déath occurred three days later from general 
peritonitis. 

REPORT OF CASES FROM THE LITERATURE 
Since the publication of Farrar’s paper, there have been 
1¥ cases published, of which only three have been reported 

in full, with pathological and histological descriptions. A 

thorough microscopic study is necessary in many cases to prove 

the diagnosis beyond criticism, although only a small number 

have been studied carefully in this way. Eckert states that 

up to 1904 only three cases had been submitted to microscopic 

studies, Ulessko-Stroganowa’s, Leopold’s and Rasehkes’, 
The undoubted cases are Mangiagalli’s (fully reported by 

Colombino in 1914) and Popoff’s two cases (in 1914). 
Probable cases have been reported by 

Czyzewicz, 2 cases, 1914. (No illustrations: no pathological report. ) 

Gibson, 1 case, 1914. (No illustrations: incomplete pathological 
report. ) 

Heyman, 1 case, 1915. 

Kastaneff, 4 cases, 1914. 
port.) 

Kohlman, 1 case, 1916. (No pathological report. ) 

Leonormant & Hartmann, 1914, 2 cases in a series of 37 tubal preg- 
nancies (descriptions incomplete). 


(No illustrations; no microscopic re- 
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Oastler, 2 cases, 1915. (No illustrations; no pathological report. ) 
Viannay, | case, 1913. (No illustrations; no microscopic report.) 
Vineberg, 2 cases, 1915. (No illustrations; no pathological report.) 
One case was operated on by himself and one case he saw at 
autopsy. 
REPORT OF CASE 

Gyx. No. 20777.—The patient was a white woman, 24 years old, 
married five years, who had had a normal labor and puerperium 
three years before and had had no miscarriages. Six years before 
admission she had had an attack of abdominal pain diagnosed as 
appendicitis, but had not been operated upon for it. The past his- 
tory was otherwise negative. 

Her last regular period began August I, 1914; since that time 
amenorrhea had persisted. She considered herself pregnant. 

At 1 p. m., November 29, 1914, she fell down stairs, and at 1.50 
p. m., while attending to her household duties, she was seized with 
violent general abdominal pain and lay down on the floor, where 
she remained until carried to bed. The pain continued very severe 
all the afternoon and at 5 p. m. she vomited. She noticed that her 
abdomen was becoming larger and was very tender. A physician 
was called to see her and brought her to the hospital with a diag- 
nosis of an acute ruptured appendix. At 11.55 p. m., November 29, 
1914, she was admitted to the hospital. 

Physical Eavamination.—The patient is a well-nourished and 
well-developed woman in much pain. The skin and mucous mem- 
branes are extremely pale; the skin is cold and covered with sweat; 
the pulse is 160, small and weak; the temperature (rectal) 99°F. 
The abdomen is distended, tense, very tender, and movable dullness 
is demonstrable. 

Diagnosis.—Ruptured extra-uterine pregnancy. 

The patient was taken to the operating-room at once and pre- 
Under ether anwsthesia the pelvic examina- 
A small nodule was 


pared for operation. 
tion revealed a uterus twice the normal size. 
felt in the right uterine cornu and a soft mass in the right fornix 
(suggesting clot). W. B. C. 20,000. Hb. 70 per cent (Sahli). 

Operation.—At 1.30 a. m., November 30, 1914, by Dr. J. C. Neel, 
Resident Gynecologist. 

When the abdomen was opened through a midline incision below 
the umbilicus a large amount of fluid blood and fresh clots escaped 
(estimated at two liters). A nodule measuring 2.5 cm. in diameter 
Was seen in the right uterine cornu, on the posterior surface of 
which there was a perforation 1 cm. in diameter, through which 
placental tissue bulged. There was no active bleeding. The at- 
tachment of the round ligament was anterior to the gestation sac. 
A few fine adhesions were found about the right adnexa; the left 
tube and ovary were normal. 

The uterine cornu and a small portion of the right tube were 
rapidly resected, the uterine cavity was opened and cleaned out 
with the finger. The wound was then sutured with catgut and the 
raw area covered by suturing over it a fold of the round ligament. 
Fluid blood and clots were quickly cleaned out of the abdominal 
cavity and the abdomen was closed in layers. 

A subcutaneous infusion of normal salt solution 
during the operation and continued in the ward, 1500 cc. in ail 


yas started 


being given. 
The patient made a rapid recovery and was discharged from the 
hospital in good condition, December 13, 1914. 
The hemoglobin curve in this case is interesting. 
On admission 11/30/14, 1 a.m...HB =70¢ (Sahli) W. B. C. 20,000. 
11/30/14, 3 p.m... “ = 50¢ (Sahli) W. B.C. 12,000. 


“ = 344 (Sahli) 
“ = 30¢ (Sahli) 
“ = 404 (Sahli) 
“ = 45¢ (Sahli) 
“ = 55¢ (Sahli) 
“ = 59¢ (Sahli) 
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Somewhat similar hemaglobin curves have been found in a series 
of cases of acute hemorrhage followed by Dr. Dunn and myself 
during the past two years. 

Specimen from Gyn. No. 20777. Anatomical No, 1188.—The 
specimen consists of the right uterine cornu and 1.5 em. of the 
tube. It measures 3.5 * 2.5 * 2.5 em. The posterior superior wall 
bulges out, and in the most prominent area there is a perforation 
measuring 1 cm. in diameter, through which a mass of chorionic 
villi protrudes. At the proximal end of the specimen there is a 
small area of endometrium, measuring 8 mm. in thickness. The 
portion of tube accompanying the specimen measures 5 mm. in 
diameter. 

A longitudinal section of the specimen shows a gestation sac 
measuring 2 em. in diameter, which is filled with blood-clot, 
and chorionic villi, surrounded by uterine muscle which, between 
the gestation sac and endometrium, measures 2 ¢m 

Microscopic Study.—There is a marked decidual reaction of the 
endometrium, areas of markedly hypertrophied uterine glands 
(spongy layer) and other areas of slightly hypertrophied glands. 
There is some infiltration with polymorphonuclear and mono- 
nuclear leucocytes. The vessels are gorged with blood. 

The cells of the myometrium are hypertrophied. The gestation 
sac is surrounded by uterine muscle which, over the posterior wall, 
is thinned out to 2 mm. in thickness (the perforation was above 
this section). The muscular wall lies between the gestation sac 
and the proximal section of the isthmus of the tube. 

The peritoneal surface is covered with a single layer of cells, 
varying from the cuboidal to flat types, with light-staining cyto- 
plasm and uniformly dark-staining nuclei lying about the center 
of the cells. 

Two vessels in the muscular layer show marked hypertrophy 
of the endothelium. Syncytial cells have invaded the muscle and 
opened up blood spaces. <A thin layer of decidual cells can be 
seen in some areas, but there is no continuous decidual layer. No 
tubal mucosa can be found. Masses of chorionic villi in blood-clot 
are present; some villi are @dematous and are covered by the 
syncytial layer only, while others have well preserved Langhans 
and syncytial layers. No amnion was found. The fwetus was not 
found. 

A cross section of the tube between the uterine cavity and the 
gestation sac shows strands of two layers of epithelial cells in 
apposition for the most part, but in one or two areas these two 
layers are separated by small spaces showing that the lumen has 
been compressed. The cilia can be seen on these cells. The tissue 
between these strands of epithelium is composed of a very vascular 
connective tissue infiltrated with small round cells. At one edge 
of the tube there is a small, irregularly shaped lumen. At the 
edge of the circular muscle layer there are several spaces ap- 
parently due to splitting of the muscle. 

The isthmus of the tube shows no evidence of inflammatory re- 
action. The folds of the mucosa are normal; cilia are present, 
there is no hypertrophy of the muscle and no decidual reaction 
can be found. 

It seems probable that in this case the ovum was arrested in the 
interstitial portion of the tube, owing to this inflammatory condi- 
tion just described. 

Gyn. No. 15342.—Thle patient was a negress 35 years old, married 
IS years, who had one full-term child 11 years before and had had 
no miscarriages. The labor and puerperium were normal. There 
was no history suggesting pelvic inflammatory disease. Menstrua- 
tion had been normal. The last period had begun, November 16, 
L908, and had continued the usual four days. No periods had bee: 
missed and there was no history of intermenstrual bleeding. 

Present Illness.—At 7 p. m., November 23, 1908, she was seized 
with a severe cutting pain in the R. L. Q. of the abdomen, which 
lasted until 4 a. m., November 24, 1908. <A similar attack had 
occurred on December 1, 1908, accompanied by nausea and vomit- 


ing, and again, on December 3, 1908, she had had an attack localized 
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in the umbilical region, accompanied by nausea and vomiting, and 
the patient fainted while walking to her bed. For the five days 
before admission she had had burning with frequency and dith 
culty on voiding. For two weeks there had been a foul, irritating 
vaginal discharge, not bloody. She had felt giddy frequently and 
had been confined to bed most of the time after onset. 

Physical Examination.—On admission, December 6, 1908. Tem 
perature 99 Pulse 96, good quality. The mucous membranes arr 
pale. The breasts contain colostrum. There is a small umbilical 
hernia and a right inguinal hernia; otherwise the abdomen is 
normal. 

Pelvic Examination.—There is no evidence of infection of Bar 
tholin’s glands or of the urethra. The cervix is enlarged but othe 
wise normal. The fundus is in anteposition and movable. Tlie 
adnexa are adherent, thickened and tender. There is a small 
nodule in the right uterine cornu. 

December %, 1908. Examination under ether anesthesia dis 
closes no abdominal masses. A slight chocolate-colored discharge 
is present. The cervix is enlarged but firm. The fundus is about 
normal in size; it is adherent in mid-position and there is a soft 
mass in the right uterine cornu. The ovaries are adherent. 

Diagnosis.—Chronic pelvic inflammatory disease. (Extrauterine 
pregnancy was not suspected.) 

December 9, 1908. Operation by Dr. Casler, Resident Gynecoik 
gist. 

When the abdomen was opened through a midline incision below 
the umbilicus, a large quantity of old, dark, clotted blood was seeii. 
At the right uterine cornu there was a soft cystic tumor, the si 
of a small lemon. The right tube was practically normal except 
for a slight oozing from the fimbriated extremity. The left adnexa 
were adherent. The insertion of the round ligament was anterior 
and lateral to the tumor. The right tube and uterine cornu were 
resected, the wound was sutured with catgut and the raw area 
covered by suturing a fold of the round ligament over it. A 
cigarette drain was placed through the posterior vaginal vault. 
During the operation the specimen was ruptured and a very small 
deformed fetus escaped. 

The abdomen was irrigated with normal salt solution and 
closed in layers. The patient made a satisfactory recovery and 
was discharged, December 25, 1908. 

Gyx. Paru. No. 14277.—The specimen consists of a Fallopian 
tube and cornu of the uterus. The tube measures 6 cm. in length, 
with an average diameter of 9 mm.; it is somewhat nodular, the 
fimbriated extremity is open. There are no adhesions over the 
surface. The cornu measures 4X 3 X 3 em.; there is an opening 
on the upper surface 1 X 1.5 cm., with a cavity 2 X 1.5 em. which 
is lined with a smooth greyish tissue. The wall of this cavity is 
8 mm. thick and is evidently a cavity in which pregnancy has 
existed. The opening between the tube and cornu is patent. (The 
specimen has been preserved in 50 per cent alcohol. The photo 
graph was made in 1915 and shows where the original blocks for 
microscopic study were cut. A number of other blocks have been 
cut since.) 

Microscopic Study of Specimen (Path, No. 14277).—The inner 
lining of the cavity consists of the amnion, which is well pre- 
served. Immediately below the amnion lies the chorion; in most 
instances the villi show more or less degeneration, but in some 
Langhans and the syncytial layers stain clearly. Between the villi 
there are fibrin and collections of leucocytes (largely polymor- 
phonuclear cells). Syncytial cells can be seen invading the mus- 
cular wall and there are several areas of decidual cells, although 
there is no uniform layer of decidua. 

In the region of the gestation sac there is no evidence of any 
tubal mucosa or of any uterine glands. 

The gestation sac is completely surrounded by muscular wall, 
except over the posterior superior surface, where there is an open- 
ing in the sac. About 1 cm. lateral to this opening, a section shows 
the uterine wall completely destroyed and villi extending through 
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Fic. 1.—Anat. No. 1188. Gyn. No. 20777. 
This photograph of the gross specimen shows 
very beautifully the chorionic villi protruding 
through the perforation in the posterior super- 
ior surface. The portion of tube and the area 
of endometrium removed are also clearly 
shown. (Photographed by Dr. Daniel Davis.) 


Fic. 3.—Anat. No. 1188. Gyn. No. 20777. 
( x 2.) Longitudinal section through the 
specimen showing the gestation sac, uterine 
wall, endometrium and two cross-sections of 
the tube. (Photograph loaned by Dep. of 
Anatomy.) 


Fic. 2.—Anat. No. 1188. Gyn. No. 20777. 
Posterior view of the specimen showing pro- 
jecting placental tissue, tube and endome- 
trium. (Photograph loaned by Dep. of 
Anatomy. ) 


Fic. 8.—Gyn. Path. No. 14277. Superior 


surface of the gross specimen. The opening 
into the gestation sac is clearly shown. The 
original blocks taken from the uterine cornu 
and tube can be seen. (Photographed by Dr. 
Daniel Davis.) 
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Fig. 4.—Gyn. Path. No. 14277 ( x 15.) 


three cavities described above. 


than the lumen of the tube. (Photograph by Hoffmann.) 


_ Fie. 5.—Anat. No. 1188. Gyn. No. 20777. 

‘ion of tube proximal to the gestation sac. 


( 35.) Sec- 
The strands of epi- 
thelium of the mucosa have been compressed by inflammatory 
changes until the lumen is almost obliterated. 
graph by Hoffmann.) 


( Microphoto- 


Portion of the 
uterine cornu (cross-section) distal to the gestation sac, show- 


ing the interstitial portion of the tube and its relation to the 
These cavities are much larger 


Fic. 6.—Anat. No. 1188. Gyn. No. 20777. 


( 
citial invasion of tube wall 


(Microphotograph by Hoffmann.) 
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Fig. 7—Anat. No. 1188. Gyn. No. 20777. ( 
Decidual reaction of endometrium with leucocytic 

tion. (Microphotograph by Hoffmann.) 


PLATE Xl 


115.) 


and decidual reaction of 


S00.) 
infiltra- 


<M Syn- 


t 
l 
i 
t 
] 
a 
1 
1 
‘ 
‘ 
‘ 
i 
| | 
i 
i 
i 


Fepruary, 1918] 


the gap, which measures 2 mm. in width. In the muscular layer 
of the posterior wall there are two cavities, lined with a single 
layer of epithelium, varying from a low cuboidal to the rather high 
columnar type; the cells are large, having a dimly staining or 
clear cytoplasm and large, oval nuclei containing from one to four 
deep staining nucleoli; no cilia can be seen qn these cells. There 
is no special arrangement of muscle around these spaces. The 
tube proximal to the gestation sac cannot be found. There is no 
endometrium. 

A section through the uterine cornu distal from the gestation 
sac shows the interstitial portion of the tube and three other 
cavities, one of which is similar to those described in the posterior 
wall; the other two are larger and are lined with a single layer of 
poorly staining epithelium, varying from almost flat to the low 
columnar type. These cavities are filled with blood pigment and 
debris of cells. The interstitial portion of the tube shows some 
hypertrophy of the epithelium. There is no definite evidence of 
inflammatory reaction. 

In the isthmus of the tube, vessels are gorged with polymorpho- 
nuclear leucocytes and there is some polymorphonuclear infiltra- 
tion outside the longitudinal muscle layer. The folds of the tube 
are not thickened and are not adherent; the cilia of the epithelial 
cells can be seen; the lumen is clear. 

In the ampulla of the tube there is a small amount of free blood. 
Many vessels are filled with polymorphonuclear leucocytes, but 
there is no leucocytic infiltration of the tube walls and no other 
evidence of inflammatory reaction. 

No decidual reaction outside the region of the gestation sac can 
be found. 


| wish to thank Dr. Howard A. Kelly for permission to 
publish these cases and for the interest he has taken in the 
paper. Dr. George L. Streetor, Dr. T. 8S. Cullen, Dr. Daniel 
Davis and Dr. W. R. Holmes have kindly assisted me in many 
ways. The numerous and excellent sections for microscopic 
study were prepared by Mr. Miller and Mr. Robinson. 
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TRANSPLANTATION OF THE TRACHEA 


By Wavrer C. Burxer, M. D. 
(From the Surgical Hunterian Laboratory of The Johns Hopkins University) 


With the purpose in view of the possible utilization of a 
tracheal transplant in human cases in which a portion of the 
trachea has been resected on account of malignant disease, as 
suggested by Dr. William S. Halsted, I undertook to study the 
transplantation of the trachea in dogs. And furthermore, as a 
preliminary step in this problem, it seemed clear that an im- 


portant factor in the success of the tracheal transplants would 
be the determination of the sterility of the trachea at different 
levels. 

A review of the literature showed the rather extensive work 
that has been done on the healing of tracheal wounds after 
resection and the use of various grafts for closing tracheal 
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defects. The work began in 1831, when Dupuytren first studied 
the plastic closure of the tracheal wall. In 1845 Deffenbauch 
attempted to cover tracheal defects with a flap of tissue ; Schiil- 
ler in 1880 described the healing process of the tracheal 
wounds ; and it has been well known that the trachea could be 
completely divided and the ends successfully resutured in ani- 
mals and human cases, following a report of the work of Gluck 
and Zeller in 1881, and the later reports of Kiister, von Colley, 
Féderl, von Eiselberg, Jones, Keene, Mesnard, von Hacker, 
Frankenberger, Frank, Gluck, Koenig, Kander, von Navratil, 
Nowakowski, Turner, Alagna and Sarguon. Complete annular 
segments of the trachea, varying in length from 2 to 5 em., 
were excised and the remaining tracheal stumps success- 
fully sutured by Kiister in 1885, Nowakowski in 1909, and 
Alagna in 1913. By far the greater portion of study has 
been applied to the treatment of tracheal fistule, by using 
various materials for transplantation. In 1893 Photiades and 
Lardy used a skin-periosteal cartilaginous flap from the clav- 
icle; while Schimmelbusch in 1893, Koenig in 1897, Aue in 
1900, and Kusnetzow in 1909, reported using such a flap from 
the sternum; a skin and thyroid cartilage flap was used by 
Koenig in 1896 and by Wiessinger in 1906; a rib cartilage flap 
by von Mongold in 1899, and by Mehues in 1903 ; a periosteal- 
cartilage flap from the tibia by von Navratil; a silver wire net 
by Grosse in 1901; free fascia transplants by Kirschner in 
1910; and fascia lata by John Staige Davis in 1911. Later 
reports of studies with the use of fascia have been made by 
Koenig, Hohmeier, Kostenko, Rubasckew, Levit, Lucas, 
Kirschner, Miinnich, Jacquin and Malan. Various methods 
of using skin flaps from the neck have been described by 
Trnka and von Masek. In 1893 Photiades and Lardy used a 
rubber tube surrounded by a skin flap to take the place of a 
tracheal defect following a resection of the trachea for cancer. 
Lazarraga, Firmin-Gaston Rouzoul, Baracz and Bruwer have 
gone over part of the literature upon plastic surgery of the 
trachea. But searching through the hiterature revealed no 
other aid in the present problem until it had been completed, 
when the reports of three different authors were found which 
have been completely abstracted in the following paragraph: 
Mesnard in 1901 reported before the Anatomical Society of 
Paris that four days previously he had begun the study of 
transplantation of complete segments of the trachea in two 
dogs, and that he would show the results at the next meeting 
of the society; but there was no subsequent statement of the 
outcome of this attempt that could be found. The second ex- 
perimenter was Caldera, who, in 1913, reported three groups 
of experiments on rabbits. He successfully resutured with 
catgut the divided trachea, and at post-mortem examination 
found a well-healed wound that formed a clearly marked an- 
nular scar which was infiltrated with calcareous salts. In the 
second group of experiments Caldera made tracheal transplants 
of complete segments, 1.5 em. in length, with the result that 
one rabbit had post-operative symptoms of stenosis for 16 days, 
and post-mortem examination after 20 days showed a heavy 
annular deposit of calcium salts, while another rabbit showed 
a calcareous infiltration of the cicatrix without stenosis. In 
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the third group of experiments he made tracheal transplants 
of segments of similar size after preserving them for 24 and 
48 hours in sterile Ringer’s solution at 37° and 20° C., res- 
pectively. He reported at the end of 20 days a satisfactory 
clinical and anatomical result and a moderate calcereous infil- 
tration of the cicatrix without stenosis. In conclusion he 
stated, without having made any cultural examinations that 
one could find, that the bacteria which were habitually present 
in the trachea had become attenuated in virulence, so that 
therefore they did not constitute a danger at the time of the 
operation. Furthermore, he added that the anastomotic union 
of the trachea took place by connective tissue, which was infil- 
trated with lime salts. He mentioned no bibliography and 
only briefly described his specimens, which were not reproduced 
in the article. Finally, Zuceardi-Merli in 1914 reported an 
experiment upon dogs in which he planned to repeat the work 
that Caldera did upon rabbits. Using the same technique he 
tried fresh tracheal transplants consisting of four cartilagenous 
rings, with the result that a left lateral stricture was formed 
that did not produce symptoms during life. In the case of 
the transplants preserved for 48 hours in Ringer’s solution and 
placed in a different-sized animal, he claimed to have obtained 
after 20 days a satisfactory union without stenosis. He then 
repeated the fresh tracheal transplants of the same diameter 
of the trachea and employed more accurate technique, with the 
result that all were failures. He stated that the stenosis, which 
some observers have obtained after simple resection and suture, 
might be due to the contraction of an organized blood clot 
about the trachea, as a result of the imperfect approximation 
of the bleeding edges. He did not fully describe the specimens, 
which were not reproduced in the article. 

On account of the splendid results obtained in several of the 
cases of auto-tracheal transplants in dogs, it was deemed ad- 
visable to report the following experiments which seemed to 
divide themselves into two classes ; the main division consisted 
in the auto- and iso-transplantation of complete annular seg- 
ments of the trachea in dogs; and a subordinate division, which 
was undertaken as a preliminary step to the main problem, 
consisted in the determination of the sterility at different levels 
of the trachea of the cat. 

The experiment to determine the sterility of the trachea was 
as follows: Under ether anethesia and after sterilizing the 
operative field thoroughly with alcohol, the trachea was ex- 
posed from the larynx to its bifurcation. Blood for cultures 
was taken from the carotid artery. Four sets of sterile instru- 
ments were used in obtaining the different specimens, as fol- 
lows: One to expose the trachea and to remove wound muscle 
as control culture of the operative technique; and other sets 
to remove the trachea at three different levels; that is, at the 
bifurcation, midway up, and just below the larynx, respectively. 
These tracheal rings and pieces of muscle were placed in broth, 
in Ringer’s solution, in blood, and in 1/100000 aqueous bichlor- 
ide solution. Some of the cultures were kept on ice and others 
at.37° C. Approximately 60 cultures were thus made. All of 
the control cultures and all the cultures that were kept on ice 
and later placed in the thermostat remained free from bacterial 
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growth, as did also the cultures that were kept at 37° C., except 
for a cloudy growth after 48 hours in one of the broth cultures 
from the trachea near the hilus of the lung, which contained a 
small piece of a lymph gland that probably accounted for the 
growth. The stained smear of this culture showed a Gram- 
positive coccus that was not in chains. The remaining cul- 
tures of the trachea near the hilus of the lung showed no 
growth. 

With a knowledge of the preliminary facts as just stated 
concerning the sterility of the trachea, the following experi- 
ment in the auto-transplantation of the trachea in dogs was 
made. The animals were kept under ether anesthesia by 
mouth or through a tracheotomy wound. A midline incision 
was made from the larynx to the suprasternal notch and the 
muscles separated down to the pretracheal fascia. This fascia 
contained numerous blood vessels, which in part supplied the 
circulation to the intercartilaginous portions of the trachea. 
These vessels were ligated and divided only over that portion 
of the trachea which was to be transplanted. A second im- 
portant blood supply of the trachea was furnished by a vessel 
upon either side of the trachea and parallel with it; this was 
ligated just at the point where the trachea was to be divided, 
in order to preserve the circulation of the trachea to the very 
line of incision. After careful attention to the blood supply, 
a segment of the trachea, composed of from three to nine car- 
tilaginous rings in length, was completely separated by trans- 
verse incision and removed, thus assuring complete absence of 
blood supply to the transplant. This auto-transplant was then 
replaced and sutured end-to-end by using three equidistantly 
placed interrupted black silk sutures, which picked up the 
perichondrium and cartilage without penetrating the entire 
tracheal wall. The silk was threaded on fine, curved French 
needles which were fastened in a needle-holder, and very small 
delicate forceps were used to steady the tissues in order to avoid 
trauma. One short continuous black silk suture was placed in 
the fibro-elastic posterior wall of the trachea. Both ends of the 
transplant were sutured in the same way. The incised end of 
the transplant was just approximated to the cut surface of the 
trachea, without tension or overlapping. No disfigurement to 
the normal contour of the trachea was caused by the trans- 
plant, and no air escaped through the line of anastomosis 
when it was completed. One long heavy black silk tension 
suture (refer to photograph) was placed in the anterior sur- 
face of the trachea from above to below the transplant in order 
to relieve tension upon it during the process of healing. The 
perichondrium of the tracheal rings proved to be the strong 
layer of closure. The pretracheal fascia was approximated 
with a continuous silk suture; the muscles were brought to- 
gether in the midline; and the skin was tightly closed with a 
continuous subeutieular fine black silk suture. A collodion 
gauze dressing was applied. 

The operative technique in the cases of the iso-tracheal 
transplants was similar to that just stated for the autotrans- 
plants. Both animals were operated upon at the same time 
and the tracheal transplants were interchanged. Intratracheal 
anesthesia was administered through a separate tracheotomy 
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wound which was located below the region of the transplant. 
It was an interesting fact that the tracheal segments from the 
different-sized animals were readily adapted in size to one 
another because of the anatomical fact that the cartilaginous 
portion of the tracheal rings was not complete and the posterior 
wall was formed of fibro-elastic tissue. 

All animals recovered promptly from anesthesia and oper- 
ation. The skin wounds healed per primam. After operation 
some of the animals (C,, C,, C,, D,, D,) had an hoarse voice, 
a dry cough, and a rather stiff neck, which, when walking, they 
would occasionally shake from side to side, especially in the 
case of the dogs with the long transplants. Although otherwise 
their general condition remained very well, yet after from one 
to three weeks they developed marked symptoms of tracheal 
obstruction with dyspncea, and died. Autopsy revealed a nor- 
mal esophagus and lungs, and a stricture of the trachea at the 
site of the transplant. Only one animal (C,) developed a 
purulent infection at the site of the transplant, together with 
a complicating bronchitis and pneumonia which caused death 
in four days after the operation. In these unsuccessful cases, 
the dogs with the short tracheal transplants lived from one to 
two weeks, while the animals with the long transplants lived 
approximately three weeks. The cases of iso-tracheal trans- 
plants resulted in death with symptoms similar to the unsuc- 
cessful cases of auto-transplants, and autopsy showed normal 
lungs with stricture of the trachea at the region of the trans- 
plant. 

The microscopical studies of sections made through the an- 
terior and posterior walls of the strictures showed it to consist 
of a mass of granulation tissue, in the deeper layers of which 
there were pieces of poorly staining cartilage that were in the 
process of destruction. Many long and short chains of a rather 
large, thick bacillus and numerous scattered cocci were present. 
The mucous lining was usually absent and the normal relation- 
ship of the tracheal layers was destroyed. 

The successful transplant cases (C,, C,, C,) showed no 
symptoms and gave every evidence that they were as healthy 
and normal as before operation. At the time when these dogs 
(C,, C,, C,) were sacrificed in order to observe the experi- 
mental results, hair had grown out and covered the neck of the 
animal, completely hiding the white line of the operative in- 
cision. The neck showed nothing unusual in appearance, and 
upon palpation the structures of the neck felt normal and were 
freely movable. Upon exposing the trachea it was found 
normally mobile, without adhesions, and one could make out 
by gross examination no reaction in the tissues or structures 
about the site of the transplant. The healing was so satis- 
factory that the location of the anastomosing silk suture was 
the best guide to the transplant. There was no disfigurement 
to the normal contour of the trachea, as can be seen in the 
photographs which were taken by J. A. Martin, of the Johns 
Hopkins Hospital. The color, consistency, and shape of the 
cartilage and tissues forming the transplant seemed normal, 
like that in the unoperated portion of the trachea. The inside 
of the trachea was smooth and normal throughout its length. 
The life of these perfect transplants (C,, C,, C,), that is, from 
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the date of the operation until the animals were sacrificed, 
was 62, 54, and 36 days, and the segment transplanted was 
composed of three, four, and seven cartilaginous rings, 
respectively. 

Upon histological examination of the anterior and _pos- 
terior walls of the trachea, the tissues of the transplant ap- 
peared so normal that it was difficult to locate the point of 
anastomosis except by the presence of the suture or by the 
knowledge of the location of the section in the original speci- 
men. The layers had their normal relationship. The epithe- 
lium was everywhere present, although it was not as high at 
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little indenture on the left side of the transplant which proved, 
on opening the trachea, to be a moderate lateral stricture. 
Therefore, from the above facts one might say: (1) that 
according to the studies with cultures, the trachea was prac- 
tically in all cases sterile from the larynx to the hilus of the 
lung; (2) that transplant C,—54 days, was an example of a 
perfect auto-tracheal transplant; (3) that in the successful 
cases the healing took place by the normal layers of the tracheal 
wall and not by fibrous cicatrix; (4) there was no infiltration 
with caleareous salts; (5) that the strictures resulted from an 
infection which was caused by the organisms that were observed 


RESULTS OF TRACHEAL TRANSPLANTS—ALL ANIMALS REPORTED 


— No. of 
medium- Date of opera- vines |i End of Duration of 
gs iso-trans Healing Post-operative symptoms : Result 
or large- tion, 1917 trane- plant experiment experiment 
sized dog planted 
Cc March 31. 3 Auto. Per primam. Slight hoarsness, slight stilf- Died, 14 days. Stricture of trachea. Lungs 
ness of neck. Tendency to April 14. OK. 
shake neck. After 10 days 
difliculty in breathing began 
and became gradually fatal. 

C; April 17. 3 Slight dry cough for a few Sacrificed, | 63 days. Slight stricture on left side of 

days. June 19. trachea. Lungs OK. 

C; April Is. 3 - * (None)..... Sacrificed, 62 days. Transplant fine. Lungs OK. 

June 1%. 

C, April 19. 3 Infection at Ditlieu!ty in breathing. Rapid, Died, 4 days. Breaking down of transplant: 
site of trans- short respiration. Some April 23. bronchitis; pneumonia. 
plant. prostration at end. 

C, April 26. t Per primam. (None)... Sacrificed, 54 days. Transplant perfect. Lungs OK. 

June 19. 
C, April 26. 8 Neck somewhat stiff. Shakes Sacrificed, 24 days. Stricture of trachea. Lungs 
head and neck. Voice hearse. June 19. OK. 
Some dilfliculty in respira- 
tion. 
C; May 8. 9 Died, 25 days. Stricture of trachea. Lungs 
June 2. OK. 
C, May ll. 7 M ° (None).. Sacrificed, 36 days. Transplant fine. Lungs OK. 
June 19. 
D May 25 6 Iso Difficulty in respiration. Dry Died, 8 days. Stricture. 
cough. June 2. 
D May 25. 6 Difficulty in respiration. Dry Died, 7 days. Stricture. 
cough. June 1. 


the point where the incision had been made. The anastomosis 
was formed by the tissues of the different layers themselves and 
not by connective tissue. There was no scarring or infiltration 
with lime salts. There was no reaction in the tissues except 
for a beginning giant-cell development about the sutures which 
took place for the purpgse of absorbing the silk. The cartilage 
of the transplant stained the same and, as nearly as one could 
tell, resembled that of the untransplanted portion of the 


trachea. No bacilli nor cocci could be seen anywhere in the 


sections. 

A fourth case (C,) had a slight dry cough for a few days 
after operation, which cleared up. Otherwise, dog (C,) seemed 
healthy and normal and when sacrificed 63 days after opera- 
tion, the trachea looked to be in good condition except for a 


in the histological sections: (6) that iso-tracheal transplants 
resulted in stenosis. 

Furthermore, one might offer an explanation or possible 
interpretation of several facts which became evident in the 
In the first place, the stricture 


in the unsuccessful cases was 


course of these experiments. 
of the trachea that resulted 
probably due to the low-grade infection that was not sufficiently 
virulent to cause the skin wounds to break down or to infect 
the lungs. The organisms might have gotten into the trachea 
with the air while the animals breathed through the tracheot- 
omy wound at the site of operation. A second point that per- 
haps might be mentioned was that the infection which appeared 
in the one tube containing the piece of lymph gland, during 
the study of the sterility of the trachea, emphasized the point 
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that lymphatic vessels and glands which must be cut across in 
a clean wound should receive careful sterilization either with 
the cautery or by carbolic-alcohol technique, just as any other 
infected material. This would be especially true in a case where 
the glands and vessels drained regions that were known to be 
hadly exposed to infection. Such technique would only require 
u more accurate knowledge of the lymphatic structures and 
their drainage, and cutting these infected lymphatic vessels 
and glands might explain some of the unexpected infections 
which develop in clean wounds. 

| wish to acknowledge the help of Dr. Joseph Lawrence, of 
the Bacteriological Department of the Johns Hopkins Univer- 
sity, in making the tracheal cultures. 
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EXPERIMENTS IN THE ARTIFICIAL PRODUCTION OF AMYLOID 


By K. Htrose 


(From the Department of Pathology of The Johns Hopkins University) 


Although the explanations of the arterial hypertension that 
accompanies nephritis are very unsatisfactory, the fact that 
amyloid disease of the kidney is almost always without effect 
upon the blood pressure and without an accompanying hyper- 
trophy of the heart is one of great interest. 

At the suggestion of Drs. Welch and Winternitz, the fol- 
lowing experiments were undertaken with the object of pro- 
ducing amyloid artificially in the kidneys of animals, in order 
to determine whether it is really true that amyloid kidneys 
are unassociated with high blood pressure and to study the 
effects of vasoconstrictor and vasodilator influences in such 
animals. ‘The experiments failed of their object, however, 
inasmuch as it was found impossible to produce amyloid by 
any of the methods employed. Nevertheless, the publication 
of a brief summary of the work seems justified because it 
shows that, even when the methods described by other writers 
are faithfully followed over long periods, amyloid may fail 
to appear, a fact which would suggest that its occasional 
development must be regarded as either accidental or due to 
some factor not definitely recognized. 

Notwithstanding the prolonged efforts of many investiga- 
tors in past years, there is no recognized way in which amyloid 
can be uniformly produced in the animal body. 

Positive results have been obtained in the rabbit, dog, mouse, 
horse and hen by the following: In the rabbit, by Birch- 
Hirschfeld, Bouchard-Charrin, Condorelli-Mangeri, Krawkow, 
Maximow, Davidsohn, Lubarsch, Nowak, Sezegolew, Raubit- 
schek, Schepilewsky and Dantschakow. In the dog by Czerny 
and Lubarsch. In the mouse by Davidsohn and Frank. In 
the horse by Zenoni, Pease and Pearce, Lewis, Schoukewitsch 
and Markus. In the hen by Krawkow, Maximow, Davidsohn 
and Nowak. 

Negative results were obtained in experiments with the cat 
by Davidsohn ; with the guinea-pig by Gianturco, Davidsohn, 
Lubarsch and Tarchetti; with the dove and frog by Krawkow. 

In order to produce amyloid, all of the investigators used 
The sub- 


injections of various substances into the animal. 
stances which produced amyloid are as follows: 


Staphylococcus aureus (Condorelli, Mangeri, Krawkow, 
Maximow, Lubarsch, Nowak, Davidsohn, Sczegolew, Raubit- 
schek, Dantschakow), B. pyocyaneus (Bouchard, Charrin, 
Krawkow, Nowak, Michailowitsch), B. coli (Nowak, Baily), 
B. termo (Condorelli, Mangeri), Friedlinder’s bacillus 
(Frank), Gonococcits (Davidsohn) , B. tuberculosis ( Bouchard, 
Charrin), B. dysentert@ (Markus), B. pestis (Schoukewitsch ), 
Putrefactive bacteria (Nowak), Fresh and sterile pus, ( Birch- 
Hirschfeld, Nowak), Oil of turpentine (Czerny, Lubarsch, 
Nowak, Sezegolew), Various ferments (Schepilewsky), Diph- 
theria toxin (Zenoni, Pease, Pearce, Lewis). 

The streptococcus (Davidsohn, Lubarsch), pneumococcus 
(Lubarsch), toxin (Pease, Pearce), tuberculin (No- 
wak), croton oil (Nowak) and silver nitrate (Krawkow) were 
also used, but gave negative results. 

Not all of these substances were used for any one animal, 
but certain ones for certain animals, as follows: 

Rabbit: Pus, B. pyocyaneus, B. tuberculosis, Staphylococ- 
cus aureus, B. coli, oil of turpentine, ferments, sterile filtrate 
of B. pyocyaneus. Dog: Oil of turpentine. Mouse: Staphy- 
lococcus aureus, gonococcus, Friedliinder’s bacillus. Horse: 
Diphtheria toxin, B. dysenteriw, B. pestis. Hen: Staphy- 
lococcus aureus; B. pyocyaneus, sterile filtrate of Staphylococ- 
cus aureus and B. coli, putrefied bouillon, pus, sterile pus, 
oil of turpentine. 

Some substances produced amyloid in certain animals and 
not in others. For instance, Staphylococcus aureus gave a 
negative result in the dog, guinea-pig, cat, dove and frog 
(Krawkow, Davidsohn, Lubarsch, Petrone, Tarchetti); B. 
pyocyaneus and cholera bacillus in the hen (Krawkow) ; the 
killed B. pyocyaneus and Friedliinder’s bacillus in the guinea- 
pig (Lubarsch) ; oil of turpentine in the guinea-pig (Tar- 
chetti) ; putrefied bouillon and sterile pus in the rabbit (No- 
wak) ; B. coli in the hen (Nowak) ; and sterile filtrates from 
culture of Staphylococcus aureus in the rabbit (Krawkow). 

Certain investigators have obtained absolutely negative re- 
sults with the same animals and substances which had shown 
positive results in the hands of previous experimenters. For 
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instance, Staphylococcus aureus failed to produce amyloid in 
the rabbit (Petrone, Tarchetti) ; living B. pyocyaneus and 
B. coli in the rabbit (Nowak); suppuration in the rabbit 
(Gianturco) ; B. dysenteriz in the horse (Pease, Pearce) ; oil 
of turpentine in the dog (Krawkow). 

It may be seen from the foregoing that although many dif- 
ferent substances have been injected over long periods into 
several different types of animal, no constant success has 
attended upon these experiments. In this study, animals were 
chosen from the list of those already used with success, which 
were suitable for the study of the blood pressure, and the 
methods of injection employed were those that had been most 
frequently successful. Goats, dogs and rabbits were used, 
Staphylococcus being injected into the rabbits and goats and 
oil of turpentine into the dogs. The use of Staphylococcus 
aureus was based on Krawkow’s method, and cultures in bouil- 
lon, from three to seven days old, were injected under the 
skin of the back, twice a week, in increasing doses starting 
with 0.3 or 0.5 c.c. New strains of Staphylococcus were used 
whenever they could be obtained from human autopsies or 
elsewhere. Instead of the living cultures given subcutane- 
ously, killed cultures of Staphylococcus aureus were injected 
intravenously into a number of rabbits. The 48-hour bouillon 
culture was killed by heating in a water-bath at 60-62° C. 
for 20 minutes, and injections were made twice a week in 
increasing doses. The method of using turpentine in the dogs 
was based upon that of Lubarsch. Beginning with doses of 
0.5 c. ¢., it was injected subcutaneously into the back of the 
dog, the dose being increased gradually and marked suppura- 
tion maintained. 

The experiments were as follows: 

I. Three goats injected with living cultures of Staphylococcus 
aureus over periods of 225, 245 and 253 days received respectively 
629, 719 and 819 c. c. of the culture. At autopsy they showed no 


amyloid in any of their organs. 
II. Six dogs received subcutaneous injections of turpentine twice 
weekly in doses increasing from 0.5 to 4 c. c. over periods which 


TABLE I—GOAT 


No. of 


| Length of life 
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varied from 16 to 272 days. The total amounts of turpentine 
received by the dogs which lived a long time were 44 c. c. during 
165 days; 72 c. c. during 189 days and 94.5 c. c. in one dog that 
lived 272 days. Although suppuration was continuous and some 
of the dogs showed albuminuria and casts, the autopsy revealed 
no trace of amyloid in any of the organs in any case. 

III. Thirty rabbits received subcutaneous injections of bouillon 
cultures of living Staphylococcus aureus twice a week in doses 
beginning with 0.3 c. c., but increased gradually until doses of 
20-25 c. ec. were being given in many cases. The rabbits lived for 
different lengths of time after the beginning of the experiment 
but some survived large doses for 90-173 days, receiving a total, 
in some cases, of as much as 370 c. c. of the culture. A few showed 
albuminuria but not one developed a trace of amyloid in the 
organs which were thoroughly studied at autopsy in each case. 

IV. Twelve rabbits were similarly treated with intravenous 
injection of killed Staphylococcus aureus, one surviving 249 days 
and receiving 441.8 c. c. of the suspension. Others survived for 
periods varying from 23 to 173 days and received corresponding 
doses of the suspension. Two of them showed albuminuria but 
the organs at autopsy were, in every case, devoid of amyloid and 
indeed showed little departure of any kind from the normal. 


In the goats, there were no significant changes in the kidney 
except that in one case there was a certain amount of epithelial 
necrosis probably associated with the terminal peritonitis. In 
the dogs after turpentine injections there were generally no 
special changes: in the kidneys, although some showed hyaline 
glomeruli, epithelial degeneration and infiltration with wan- 
dering cells, 

Similar changes were found in the kidneys of a majority 
of the rabbits and some presented even extensive scarring. 
Albuminuria and casts were found throughout the experiment 
in many cases. Focal necroses—abscesses in the liver and 
abscesses in the spleen and lung—were also found. 

Changes in the rabbits treated with killed staphylococci 
were much less marked than in those treated with the living 
organism but were of a similar character. These changes are 
evidently due to the direct action of the injurious agent 
employed in the experiment, since the animals were normal 


Staphy- Length of life 
E t |Animal | Age of | Method of 

1/28/16 I | 1 Living 3-7 days 719.0 | 0.5-32.0 | 245 days 1 day | Subcutaneously| Albuminuria for a few days | Neg. 
2/4/16 us| 3-7 819.5 | 0.5-30.0 | 253 « 1 « | Neg. 
2/18/16 m | 3 « (3-7 « | 629.3 | 0.5-30.0 | 225 « | 
TABLE II—DOG 
| Length of lite | Length of life = 

E t| A 1 | Method of 

1/7/16 IV 1 24.0 1.0-4.0 48 days 1 day | Subcutaneously, Neg. Neg. 
1/14/16 2 18.5 0.5-4.0 33° 1 “ Albuminuria, casts 

2/25/16 VI 3 2.0 0.5-1.0 « 4 “ | Neg. 
3/28/16 Vil 4 72.0 0.5-4.0 * 
| . 

4/27/16 Vill 5 94.5 0.5-4.0 * Slight albuminuria “ 
7/13/16 IX 6 44.0 0.5-4.0 165 2« “ Albuminuria “ 


| | 
| 
4 | 
| 
4 
| 


42 JOHNS HOPKINS HOSPITAL BULLETIN [No. 324 


TABLE III—RABBIT 


1/3/16 | X 1 | Living 5-7 days) 26.1 | 0.3-6.0 44 days 1 day Subcutaneously Albuminuria, casts Neg. 
| XI 2) « (37 « | 95.3 | 0.3-5.5 41 « 1 « “ “ 
2/11/16 | XII 3 41.8 | 0.3-6.5 « 2 “ 
3/8/16 | XIII 4 “ 37 « 1.8 0.3-1.0 WwW « 2 « Neg. 
3/13/16 | XIV | 6 «“ 7 “ | 70.3 |0.3-10.00 | 7 “« | 3 « “ Albuminuria “ | 
4/11/16 | XV 8 « (37 « 17.3 0.3-5.0 Neg. “ 
4/19/16 | XVI 9 “ 37 “ | 158.3 0.3-17.0 | 9 2 « ‘ 
6/19/16 | XX 16 « 37 « | 98.8 0.3-10.0] 9 « | 3 « ‘ “ “ 
| XXI | (87 “ | 135.8 }0.3-13.0 | « | 1 « “ “ 
8/9/16 XXIII | 26 « « | 370.0 0.3-20.0 | 173 | 1 « “ «4 
XXIV. 30) 3 | 98.8 0.33.0 92 « 10 « “ | Albuminuria, casts | 
10/13/16 XXV 31 |3-7 « 1.8  0.3-1.0 9 «“ 1 « Neg. « 
10/23/16 | XXVI 33 “ 3 46 0.32.0 | 47 « 6« | “ “ | “ 
| XXVOT | 3 0,815.0 72 1 « 
12/30/16 | XXIX | 37 3 “ 3.3 0.31.5 | 13 * « 
| XXX | 44 « “| | « 1 « “ “ | 
| XXXV | 51 | “ (3 “ | 924.3 0.318.0) 84 « 1 « “ Albuminuria 
3/19/17 | XXXVI | 52 « lg « | 30.3 0.37.0 | 33 « 2 « “ Neg. 
3/20/17 | XXXVII | 53 | « « | 102.0 0.3-12.0 | “ | 
| XXXVIIT) 54 | 3 | 144.3 | 0.3-15.0) 67 « 4“ “ Albuminuria 
soz | xxxix | 55 | « |s «| a3 | 25 « 3 « “ “ | « 
3/20/17 XL | 56 3 | 393.3 | 0,3-25.0 108 « Q « 
| XLI | 57 3 2383/0360 | « | 1 « “ Neg. “ 
3/24/17 | XLH | 58 « | 67.3 /0.3-100/ 42 | 1 « “ 
3/31/17 | XLII | 59 « « | 98.5 | 0.5-7.0 | | | ‘ “ 
| XLIV | 60 3 (158.5 | 05-200] 6 « | 26 | “ “ “ 
sit | XLV | 6. | « 3 « | 148.5 | 0.5-18.0 | 66 « | 26 | “ “ “ 
| XLVIN | | « « | | « | | “ Slight albuminuria =|“ 
5/5/17 10.5 | 0.5-4.0 | « | 2 « | «“ Neg. | 
sot | | | « « | 21.8 | 0.3-6.0 | 29 « | 2« | “ “ 
TABLE IV—RABBIT 
5/4/16 XVII | 12 | Killed l48hours| 99.3 | 0.3-13.0 | 77days | 2days | Intravenously Albuminuria | Neg. 
5/26/16 | XVIII | 13 « | 441.8 | 0.3-15.0 | 249 « | | “ Neg. 
5/26/16 | XIX « 4s « | 1.8 | 0.3-1.0 9« | | “ “ 
10/27/16 | XXVII | 35 « « | 37.0 | 0.3-8.0 | | | “ “ 
1/31/17 | XXXI | 45 « « | 11.3 |0.5-3.0 | 32 « | 1 « | “ «“ 
7 XXXII | 46 « | 20.3 0.35.0 41 « | “ 
3/16/17 | XXXIII | 47 « | 131.3 « 6 « Albuminuria « 
; | XXXIV 48 | « |48 « | 156.3 | 0.36.0) 77 « 3 “ 
5/5/17 | | « jas | 10.80.3940 | 23 « 6 « Neg « 
| XLVIET | 63 | [48 | 38.8 0.38.0 | 41 « 3 « « 
5/5/17 XLIX | 64 «lag « | 3.8 0.32.0 | 12 « 3 “ 


| . - A | Staphy- | No. of Length of life | Length of life M | 
pate Bxperiment Animal! | | Dose (ine.c.)| natter aiter Urinary changes Amyloia 
| aureus | injected first injection last injection 
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during the early stages of the experiment and only later began 
to show albuminuria and casts. 

Other authors, such as Neisser and Wechsberg, Stoddard 
and Woods, and Major, have also found lesions in the kidney 
after the injection of cultures or filtrates from bouillon cul- 
tures of Staphylococcus aureus. Although Jackson and Le 
Count found spontaneous renal lesions in 11 out of 50 rabbits, 
Major, in examining a large number of normal rabbits, found 
that none of them showed such extensive changes as in those 
subjected to the staphylococcus injections. 

No conclusions concerning the chief point of this problem 
can be reached from the present series of experiments, since 
no amyloid degeneration was produced, but it is at least shown 
that the artificial production of amyloid is very difficult and 
inconstant, even when methods are employed which have some- 
times been successful. Renal lesions are produced, it is true, 
but it appears that the factor responsible for the production 
of amyloid is as yet unrecognized. 

In conclusion, it gives me great pleasure to extend my 
thanks to Drs. Welch and Winternitz for their many helpful 
suggestions and directions. 

[ also wish to thank Dr. Bayne-Jones for the supply of 
bacteria, and Dr. Dayton for help in the arrangement of 
instruments. 

Moreover, I take pleasure in expressing to Dr. Janeway 
and Dr. Hooker my sincere appreciation of the facilities 
afforded by them and directions as to examination of blood 
pressure, and also to Dr. Garrison in the Surgeon General’s 
Office in Washington for his kindness in translating some 
foreign journals for me. 
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ABSTRACTS OF PAPERS 
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THE USE OF FREE GRAFTS OF WHOLE-THICKNESS SKIN 
FOR THE RELIEF OF CONTRACTURES 


By JouHN Sraice Davis, M.D., F. A. C.S., Baltimore, Md. 
(Abstract from Surg., Gynec. and Obst., 1917) 


The contractures considered are those following burns, in- 
juries and infections, in which the skin and often the subcu- 
taneous tissue has been completely destroyed. Many methods 
have been suggested and tried for their relief. 

The use of pedunculated flaps is especially valuable when a 
pad of fat is required in addition to the whole thickness of the 
skin, but this method can be used only in selected cases. The 
small thin grafts of Reverdin and the larger grafts of Ollier- 
Thiersch are not, as a rule, effective, especially in exposed posi- 
tions, both on account of the danger of recontraction under the 
graft and also because of the instability of the result. The 
large graft of whole thickness furnishes a solution of the prob- 
lem which I have found most satisfactory. 


¥ Read before the Southern Surgical Association, December, 1916. 


Tecunic. Preparation of the Area to Receive the Graft.— 
All of the scar tissue should be excised, if this can be done with 
safety, but in many instances the entire part is covered with 
scar and in these only the contracture should be entirely ex- 
cised, while the movable scar tissue beyond should be utilized. 

It is of the utmost importance that the raw surface on which 
the graft is placed be perfectly dry. If the graft is placed on 
an oozing wound, the chances are that a blood clot will form 
beneath it, and this will often seriously interfere with its new 
blood supply. 

Whole-thickness grafts may also be successfully placed on 
undisturbed healthy granulations which are level with the skin 
edges. 

Cutting and Placing the Graft——Mark out lightly with a 
scalpel on the skin an elongated ellipse, bearing in mind that 
the edges of the wound caused by removal of the graft should 
be approximated with but little tension. Remove the skin with 
the underlying fat down to the fascia or aponeurosis covering 
the muscle. As soon as the scalpel has penetrated the subcu- 
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taneous fat the skin immediately shrinks about two-thirds of its 
original size transversely, and a little less in its length, and 
this shrinkage must be planned for. Wrap the graft in dry 
gauze until the wound from which ‘it is taken is sutured and 
dressed. Then trim off all the fat from the graft with curved 
scissors. Perforate the graft in several places to allow the 
escape of any blood or secretions which may collect. Fit the 
graft into the efect, either in one piece or in several pieces, 
depending on the shape of the wound. If one piece can be 
used, it is advisable to secure it without tension by four cardinal 
sutures. In some instances a continuous horse-hair suture is 
used to fill in between the cardinal sutures, and in others a 
few interrupted sutures. Occasionally no sutures are used, as 
the graft adheres closely to the dry wound, but in these 
instances the graft should be secured by means of rubberized 
mesh. A slight even pressure should be exerted on the graft 
to hold it firmly against its base, but too much pressure should 
be avoided, as it interferes with the vitality of the graft. The 
graft should be handled as little as possible. 

I consider it essential that the wound from which the graft 
is taken should be closed at once. It is better to have the graft 
too large than too small. It is desirable to fill a defect with a 
single piece of skin, as there are fewer resulting sears, but this 
is often impossible. 

Dressings.—Silver foil; dry gauze; moist salt gauze which 
is kept wet, or which is allowed to dry out, are all excellent 
dressings. Another dressing which I have found useful is a 
flexible paraffin mixture used by Carrel for another purpose. 

In children under 10 years of age, L find that it is always 
advisable to put-the part up in a plaster cast. If there are no 
contraindications [ do not disturb this cast for at least three 
weeks. 

Anesthetic.—A general anesthetic is usually necessary in 
order to remove the contracture and to prepare the wound for 
the graft, but whole-thickness grafts may be easily secured and 
successfully transplanted with the use of a local anesthetic. 

Iso- and Zoo-Grafts—There is much difference of opinion 
as to the advisability of utilizing iso-grafts, but I feel con- 
vinced that, when it is not possible to utilize auto-grafts, 
iso-grafts are well worth trying. 

Many successes have been reported following the use of zéo- 
grafts. My own experience is that these grafts take readily 
and receive their blood supply as promptly as ordinary grafts, 
but eventually they disappear. 

Remarks.-—Contractures are more likely to follow in those 
cases which heal by granulation. They are much less likely to 
occur in cases where the healing is properly assisted by skin 
grafting, or by plastic operation. 

When contracture of an eyelid is dealt with, it is seldom 
possible to remove all the scar, but all tension can be relieved. 
It is advisable to markedly over-correct in relieving these de- 
formities, as the subsequent shrinkage of the scar, and wrink- 
ling and folding of the skin in this situation have to be taken 
into consideration. 


| No. 324 


A graft of whole thicknesss may be placed successfully in 
the midst of movable scar tissue, and accomplish its purpose. 

Gentle massage of the grafted area should be started several 
weeks after operation, and the manipulation gradually in- 
creased until the graft moves freely with the surrounding skin, 

The operative procedure in securing thick grafts is undoubt- 
edly much greater than in securing thin grafts, and occasionally 
the after-care is difficult and tedious, but the healing following 
a successful whole-thickness graft is as stable, firm and pliable 
as the original skin. 

Contractures causing complete or partial loss of function, 
and accompanied by hideous and crippling deformities, may be 
relieved by the use of free grafts of whole-thickness skin, and 
the part restored to its former usefulness. 


A RACK FOR FACILITATING THE HANDLING OF 
SMALL DEEP SKIN GRAFTS 
By JouHn Straice Davis, M. D., F. A. C.S., Baltimore, Md. 
(Published in the Jour. Amer. Med. Assoc., 1917) 

The appliance is used for facilitating the handling of small 
deep skin grafts. When two or more men are working on a 
large wound, the grafts are often cut faster than they can be 
applied, and there may be no convenient way of stacking the 
artery clamps holding needles and grafts. In consequence an 
instrument is often upset or slips: the graft is brushed off, 
and is lost or else much time is wasted in trying to pick it 
up. In order to eliminate this inconvenience, I have devised 
a slotted metal rack to hold the clamps. 

The rack is made of 18-gauge sheet copper, which is bent 
so that the end view shows the form of a trapezium. The 
longest side of this figure is used as the base, and to facilitate 
cleansing is open, except for three strips which are necessary 
to brace it. The 12 slots are made on the side opposite the 
base and each is wide enough to admit the ordinary Halsted 
artery clamp. 

The measurements of the rack are as follows: Base, 9 cm. 
long. Surface carrying slots, 6.5 em. long. Sides, 5.5 and 
6.5 cm. long. The full length of the rack is 15 em. 

The rack can be used with great comfort when one man is 
cutting and also placing the grafts. The 12 slots are filled 
and the rack is then moved close to the wound to be grafted, 
and all the grafts are then applied, the maneuver being repeated 
as often as necessary. It can readily be seen that an enormeus 
amount of labor is thus saved, since without this frame cach 
graft would have to be placed on the wound as it was cut. 

If more space is desired, a longer rack or two racks could be 
used. 

When a large wound is being grafted with small deep grafts, 
the method of procedure is as follows: The rack, with its 
highest side towards the operator, is placed in a convenient 


position. Then, as the grafts are cut, the clamps are dropped 
into the slots, and when the cutting is faster than the placing, 
the clamps are moved along progressively towards the placer, 
by the nurse, so that those grafts first cut will be applied first. 
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THE INTERRELATION OF THE SURVIVING HEART AND 
PANCREAS OF THE DOG IN SUGAR METABOLISM— 
SECOND PAPER 


By Apmonr H. CLARK 
(From the Department of Pathology, Johns Hopkins Hospital and 
University) 

(To appear in full in the Journal of Experimental Medicine) 

|. When a sterile, oxygenated Locke’s solution, containing 
dextrose in physiological concentrations, is perfused aseptically 
through the pancreas of a dog, the optical rotation of the per- 
fusate is diminished but there is no change in the reducing 
An osazone with a lower melting point than glu- 
Hydrolysis of 


properties. 
cosazone can be obtained from the perfusate. 
the perfusate tends not only to restore the original rotation but 
also yields an osazone with the same melting point as glu- 
cosazone. These changes take place also if dextrose is added to 
a pancreatic perfusate and the mixture subsequently allowed 
to incubate. An extract of a portion of the same pancreas 
does not bring about these changes. With a Locke’s solution 
containing levulose, however, neither the optical rotation nor 
the reducing properties are altered by perfusion through the 
pancreas. A Locke’s solution which contains both dextrose 
and levulose, and is therefore balanced in its rotation between 
the two sugars, when perfused through a pancreas, shows 
a displacement of the balance to the left. The reducing prop- 
erties of such a perfusate remain unchanged and hydrolysis, 
again, increases the positive rotation. The spleen perfused 
with the same balanced solution shows neither a shift in the 
optical rotation nor a diminished reducing power. The pre- 
ceding facts can be accounted for only by a specific action of 
the pancreas on dextrose. 

2. When a living dog’s heart is perfused aseptically with 
physiological concentrations of dextrose or leyulose in oxy- 
genated Locke’s solutions and the final perfusates hydrolized, 
there is no increase on hydrolysis in the amount of reduction, 
nor any significant change in the optical rotation. A similar 
negative effect is obtained when a pancreatic perfusate con- 
taining levulose is circulated through an actively beating heart. 
It is only when a pancreatic perfusate containing dextrose is 
fed to a heart that a perfusate is obtained, which on hydrolysis 
gives a definite increase both in reduction and in optical rota- 
The change in rotation is additional to the preliminary 
effect of the pancreas, and the increased reduction on hydrolysis 
is evidence that the change produced by a pancreas alone is 
qualitatively different from that produced by the combined 


tion. 


action of the heart and pancreas. 

When a balanced Locke’s solution of dextrose and levulose 
is perfused through a heart alone there is a definite utilization 
of sugar as shown by the diminished reduction, but the optical 
rotation is only slightly shifted, if at all, to the left. This 
shows that both sugars have been used. Hydrolysis of the 
perfusate, also, gives no material change in its reducing prop- 
erties or rotation. Such a balanced Locke’s solution, however, 
under the combined action of the pancreas and heart, after 
correction for the preliminary change of rotation due to the 
pancreas, gives a striking and marked displacement of the rota- 


tion to the 
dextrose has been greatly accelerated, 
a partial restoration of the original balance in rotation. 


left, indicating that the selective utilization of 
Hydrolysis, also, gives 


Further evidence for the specific relation which. the com- 
bined pancreas and heart have for dextrose is obtained from 
the action of bromine on Locke’s solutions containing both 
dextrose and levulose, which have been perfused through the 
heart alone and through both the pancreas and the heart. If 
the dextrose is removed from the perfusate by destructive action 
of bromine, the heart taken alone is found to have used a con- 
siderable amount of levulose, whereas the heart and pancreas 
together select the dextrose, leaving the levulose fraction prac- 
tically untouched. 

Finally, the heart, perfused with dextrose, does not lower 
the melting point of osazone obtained from the final perfusate, 
whereas an osazone from a pancreas perfusate or heart pancreas 
After hy- 


drolysis of the perfusates, however, the melting points of the 


perfusate has a distinctly lowered melting point. 


osazones correspond to that of glucosazone. 

The explanation which at present seems to be most consistent 
with these facts and with those brought out in my previous 
The pancreas supplies to 
a perfusate some enzyme or enzymes which have a specific 


work would seem to be as follows: 


action on dextrose as compared to levulose, changing a certain 
portion of the dextrose to a simple form of polysaccharide. 
This polysaccharide has both a lower optical rotation, and a 
should 
regard this sugar complex as either relatively unstable, being 
hvdrolized during the reduction determination, or as having 
the same reducing properties as dextrose. When, however, the 
pancreatic perfusate is circulated through a living heart the 
optical rotation not only continues to diminish but a new 
The reducing properties of the perfusate are 


lower melting point of its osazone than dextrose. 


change occurs. 
now altered. Thus the effect of the heart seems to be the pro- 
duction of a change additional to that caused by the pancreas. 
The most probable explanation would seem to be a further 
polymerization of the sugar in the presence of the living heart 
to a more stable form with a diminished power of reduction. 

From the experiments here reported, it cannot be deter- 
mined whether the specific sensitization of the heart for dex- 
trose is dependent merely upon the preliminary change in the 
sugar produced by the pancreas. It seems quite probable that 
the action of the pancreatic enzyme does not cease with a 
simple polymerization but that it initiates a number of changes, 
the subsequent steps of which are dependent upon the inter- 
relation of the enzyme with the living heart. So far as the 
heart alone is concerned, there is a similarity in its action to 
that of an eviscerated diabetic animal as described by Macleod 
and Pearce. In both there is.a certain apparent utilization of 
dextrose, but for the isolated heart, at least, this utilization 
is non-specific, for it occurs almost equally well with levulose. 
In both, however, there is a certain fundamental incomplete- 
With the heart, by 
supplying a pancreatic perfusate, a highly specific relation is 
established between it and the circulating dextrose, which not 
only causes an immediate and rapid utilization of dextrose, but 


ness in the the power to utilize sugar. 
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also brings about a certain condensation of dextrose which can 
be initiated by the pancreas alone. 

This specific interrelation of the pancreas and heart to dex- 
trose suggests that in normal sugar metabolism this pancreatic 
enzyme, or enzymes, may be necessary ;\that certain stages of 
synthesis and polymerization may be of importance as inter- 
mediate steps in carbohydrate utilization ; and that when there 
is an insufficiency of the pancreatic function, though the body 
tissues are supplied with an abundance of dextrose which can 
be burned to a certain extent, yet the essential steps, by which 
dextrose is prepared for normal utilization, cannot take place. 


A NEW METHOD FOR MAKING WASSERMANN 
ANTIGENS FROM NORMAL HEART TISSUE 
By Ciarence A. NEYMANN and LESLIE T. GAGER 
(Abstract from Journal of Immunology, October, 1917) 

After describing the methods in use for the production and 
tibration of Wassermann antigens, and giving an account of 
their investigations of the various lipoids of beef’s heart which 
were prepared according to Erlandsen’s method, the authors 
say: 

“The diaminomonophosphatides which comprise over half 
by weight of the secondary alcohol soluble lipoids, have an 
extremely high antigenic value as well as a low anticomplemen- 
tary and hemolytic titre. Therefore it is with this group that 
we are primarily concerned in making a good Wassermann 
antigen. 

“ Considering these facts and using the knowledge gained 
we propose the following methods for making antigens: 

“Take a normal beef heart and remove all the endo- and 
pericardium, larger blood vessels and fat. Grind the heart 
muscle very fine and spread it in a thin layer on glass plates. 
Dry by means of an electric fan for 24 hours, turning the layer 
of tissue after 12 hours. A parchment-like dry sheet of tissue 
results. Break this up and grind it again, thus producing a 
fine dry powder. Put this in bags and dry in an incubator 
at 37° C. for several days. Extract with ether in a Sohxlet 
apparatus for 12 hours, or in an ordinary wide-mouthed bottle 
at room temperature five or six times until the supernatant 
ether is no longer colored yellow. The latter procedure takes 
from 8 to 10 days. The ether should cover the muscle powder 
to a depth of from 2 to 3 inches. Dry the powder by 
spreading it out on a sheet of paper for several hours. Now 
extract the powder with absolute or 95 per cent alcohol for 10 
days. The alcohol should cover the powder to a depth of half 
an inch and it will gradually assume a light yellow color. 
Titrate the antigen thus obtained. Extract the powder a 
second time with alcohol for 14 days. Titrate this antigen. 

“ Both extracts will prove to be good plain extracts. Some- 
times the second will be better than the first, for the diami- 
nomonophosphatides seem to go into solution after some of the 
other groups of the secondary alcohol extract have been dis- 


solved out. 

“In order to produce an acetone insoluble extract the plain 
extracts are united, evaporated to dryness at room temperature 
by means of a fan and treated with an excess of ether. The 
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ether-soluble portion is filtered off, allowed to evaporate, treated 
with an excess of acetone and the sticky brown residue is 
finally dissolved in a minimum quantity of absolute alcohol. 
The solution is then filtered and again titrated. 

“This preparation consists almost entirely of diaminomono- 
phosphatides and with 10 hearts prepared in succession has, 
each time given an antigen which bound at least 1 to 1600, 
and showed a low anticomplementary titre and no hemolytic 
properties. 

“A cholesternized antigen can be made by adding 0.2 gm. 
of cholesterin to 100 c. c. of the plain extract or of the acetone- 
insoluble preparation. The cholesterin will dissolve very 
readily in either of these phosphatide solutions, much more 
readily than in the same amount of absolute alcohol. After 
the addition of cholesterin the antigen is again titrated. 

“These antigens have been in use in our laboratory for the 
past six months. They have proven reliable in every way and 
have solved the problem of finding a certain and definite method 
of obtaining a reliable, fairly equal, and powerful product. 
Though these antigens pick up weaker positives than our 
former preparations they have never given false positives.” 


A NEW PATHOGENIC SPOROTRICHUM. FOUND IN A CASE 
OF ACUTE ARTHRITIS OF THE KNEE, FOLLOWING 
INJURY 


By S. B. Wornacu, M. D., W. R. Sisson, M. D., and 
F. C. Meter, Ph. D. 
(From the Department of Pediatrics, The Johns Hopkins 
Hospital) 

Instances of infection with sporotricha following injury, 
in America, are of unusual interest in the consideration of 
presumably free living pathogenic fungi. The study of the 
culture from the case here presented has revealed a new variety 
of sporotrichum for which the name Sporotrichum council- 
manii is proposed. 

The culture of this organism was obtained from the knee- 
joint of a boy of 10 years. This patient received a puncture 
wound of the right knee from the nail of an ash barrel. Fol- 
lowing the injury there took place within 12 days, signs and 
symptoms of an acute arthritis which could not be explained 
by the common causes of this condition. The swollen knee 
was aspirated repeatedly. Large quantities of sanguineous 
muco-purulent material were recovered. This showed micro- 
scopically numerous pus cells without the presence of demon- 
strable organisms. Cultures showed the presence of a fungus 
growth. Using a suspension of this fungus as an antigen, the 
patient’s serum showed complete fixation in various dilutions. 
Similarly, agglutination tests with the patient’s serum were 
positive up to dilutions of 1-100. The patient was observed 
at the hospital for six months. The condition of the knee was 
unimproved after the usual forms of treatment. X-ray exami- 
nation showed no bony changes. Complete fixation of the joint 
took place. Shortly before his discharge from the hospital all 
signs of acute infection disappeared. A study of the patho- 
genicity of the fungus isolated from the patient’s joint was 
made by injecting guinea-pigs and rabbits intraperitoneally, 
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by injecting rats intravenously and rabbits intraarticularly. 
By the first method the organism was found to be of low patho- 
causing a granulomatous lesion of the peritoneal 
lymph nodes. These animals did not succumb to the injection. 
The intravenously injected rats showed multiple focal abscesses 
in the brain, thoracic and abdominal organs. After the injec- 
tion of the fungus into the knee-joint of the rabbit, an acute 
arthritis was produced which simulated in every way that of 


genicity, 


the patient. 

Microscopically, the lesions resembled those of actinomycosis 
and the organisms of cutaneous blastomycosis and coccidioidal 
granuloma. The first reaction is the collection of polymorpho- 
nuclear leucocytes and endothelial cells about the organisms. 
Giant-cell formation and the taking up of the spores by endo- 
thelial cells and giant cells occur. The mycelial fragments 
always seem to disappear soon after injection. At the periph- 
ery of the lesions fibroidblast proliferation becomes active. 
The lesion progresses only following the germination of the 
spores with the production of branching filaments radially 
arranged. Late lesions consist of fibrous nodules containing 
foci of soft yellow necrotic material. The organism was early 
identified as a sporotrichum. It grows readily on all ordinary 
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culture media at room temperature. The gross cultural appear- 
ance differs from most pathogenic sporotricha in that it 
produces a profuse areal growth of white cotton-like hyphae. 
This has not been seen with the other sporotricha. Micro- 
scopically the hyphz and spores are distinctly larger than those 
of other sporotricha. Furthermore, this organism does not 
produce lateral spores or conidia from vegetative hyphew. Like 
other sporotricha there is great variation both in regard to the 
form of the growth and pigment production. Comparison of 
this organism with Sporotrichum schenkii and Sporotrichum 
beurmannii; and with cultures from a case of sporotrichosis 
described by Page, Frothingham and Paige, shows striking 
differences, especially the gross cultural appearances. Compari- 
son also with descriptions of other isolated pathogenic sporo- 
tricha warrants,us in considering this an hitherto undescribed 
form. It resembles most closely Sporotrichum jeanselmei in 
gross cultural characteristics, in pleomorphism and in luxur- 
iance of growth upon simple media. It shows, however, a much 
greater tendency to areal growth of the filaments. Micro- 
scopically, it is different from all species in the absence of 
lateral clusters of spores. The form of the organism in lesions, 
namely, that of branching hyphe, is unusual. 
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